The aim of the study was to identify the factors that affect the adoption and use of mobile banking services in Zambia based on the Technology Acceptance Model. Mobile banking a product offered under electronic banking services was the focus of the study. A quantitative research design was used, with a sample size of 384 respondents who held retail savings and current accounts that were eligible for mobile banking services in three commercial banks. A survey questionnaire was used as the primary data collection tool and the data collected was analysed using the IBM SPSS statistics. The results of study were that there is a significant positive relationship between perceived ease of use, perceived usefulness, user attitude, external variables, user intention and system use. The regression results further showed that, the independent variables in the TAM model, perceived ease of use, perceived usefulness, external factors, user attitude and user intention account for 47% of the variance in the factors that determine the use of electronic banking technologies such as mobile banking. The study recommends that commercial banks and the providers of mobile banking services need to improve the perceived ease of use, perceived usefulness, external factors; and promote positive user attitude and user intention. This would result in improved adoption and use of mobile banking services. They should also provide information on how to access and use these services.
formation technology which has lead to digitalisation in the sector. This was done in order to keep up with growing social trends, shifting customer needs, market trends and competition. Digitalisation of the banking industry worldwide has resulted in the shift from traditional banking to the use of alternate banking channels like merchant services, internet banking, agency services, Automated teller machines (ATMs) and the use of Mobile banking also referred to as m-banking.
[1] defines m-banking as an application that has resulted from the widespread use of computer technologies that are shaping all aspects of everyday life. It is as a result of organizations that are connected to the internet deciding to offer exceptional customer service. It describes the banking services that the user can perform via a mobile device ubiquitously at anytime and from anywhere. In order for users to access their accounts, they need a mobile device and network connectivity.
Today customers' interactions with their banks are done through multiple touch points like branches, ATMs, telephone banking, internet banking and m-banking. These provide efficient ways of selling products and offering services to their clients [2] . Digitalisation of the banking sector has revolutionized how financial transactions are performed leading to the customer's experience being enhanced by making banking easy, quick, convenient and cheaper [3] . To add on, the evolution from a focus on local centric (branches and ATM) place-centric (internet banking) and then to equipment-centric (accessible anywhere, 24
Hours per day and 7 days a week) has yielded benefits in the form time savings and shorter branch queues and that clients are brought closer to their banks by the use of m-banking.
Apart from bringing clients closer to their banks, the introduction of e-banking services has also lead to greater financial inclusion. Through m-banking, clients in developing countries that had no access to formal financial services both the unbanked and underserved are enabled through digital access [4] .
There is great potential for the growth of Digital Financial Services (DFS) through the use of e-banking services in Zambia. The gap that exists between the presence of commercial banks and their capacity to service the Zambian market can be narrowed down through the use of e-banking services such as m-banking. [5] reports that, out of the adult population in Zambia, 11 percent own mobile money accounts and only 4 percent use mobile money. Recent data, however, show that DFS uptake among Zambian adults has increased significantly from 8 percent in 2015 to 18 percent in 2016. Uptake of mobile money, and consequently DFS, is constrained by lack of awareness and means of accessing the services.
Mobile network providers in Zambia have greater reach than traditional banks in offering DFS. This is because the branch network of commercial banks is clustered around Lusaka and Copperbelt provinces. This implies that the commercial bank presence in the other 8 provinces is not as dominant as in the Also, the number of mobile internet users in the country has increased to 7.7 million from 7.1 million, representing a 47.08 percent penetrate rate.
Despite m-banking services being available in Zambia, and offered by commercial Banks to their retail clients in an effort to transition from traditional banking to offering digital financial services potential users are still not adopting and using these services. This has negatively affected these potential users because using m-banking services makes performing financial transactions and accessing financial information faster, more convenient and cheaper than traditional banking.
Solutions to this problem can be found by conducting research on factors that affect the adoption and use of m-banking services in Zambia based on the Technology Acceptance Model (TAM).
This article is organized as follows; firstly the theoretical background that guided the research will be out lined, then a review of the empirical literature.
Thereafter, the methodology used in the study will be explained. Next results of the study and a discussion of those results will be given. Lastly, the conclusions drawn and recommendations given by the study will be outlined.
Theoretical Framework
There are a number of m-banking adoption models that explain the factors that control is explained as the behaviour that influences intention. It is a factor that is present in the theory of planned behaviour and not in the theory of reasoned action; this is the point of contrast for the two theories [10] .
Another theory that can be used to explain user's adoption and use of new technologies is (Decomposed TPB) as theorized by Taylor and Todd in 1995.
The theory contains three main factors that can be used to explain what influences behavior intention and actual behavior adoption. These factors are: attitude, subjective norms; and perceived behavior control [11] .
Lastly, TAM is another model that can be used to explain user's behaviour towards the adoption and use of m-banking services in Zambia. It was developed from the theory of reasoned action and so adapted some of its principles to the context of user acceptance of a system. [12] argues that TRA provided a useful model that could predict and explain the actual behavior of an individual. Ten years later, [13] took the same model and adapted it to the context of user acceptance of a system, in order to develop TAM. Davies considered that the actual use of a system is a behavior and thus the theory of reason action would be a suitable model to explain and predict that behavior. Davies however, made two main changes to the TRA model. Firstly, he did not take subjective norm into account in predicting the actual behavior of a person. He suggested TRA acknowledged that subjective norm was the least understood aspect of the theory, and that it had uncertain theoretical status.
[13] stated that users' motivation can be explained by three factors: Perceived
Ease of Use (PEU), Perceived Usefulness (PU), and Attitude toward using the system. He went on to define PE as the degree to which an individual believes that using a particular system would enhance his or her job performance and defined PEU as the degree to which an individual believes that using a particular system would be free of physical and mental effort. In his research, he hypothesized that the attitude of a user toward a system was a major determinant of whether the user will actually use or reject the system. The attitude of the user, in turn, was considered to be influenced by the two major beliefs: PU and PEU, with PEU having a direct influence on PU. Finally, both these beliefs were hypothesized to be directly influenced by the system design characteristics.
Later on Davies refined his model to include other variables and modify the relationships that he had initially formulated. Overtime, other researchers gave L. Sakala, J. Phiri Open Journal of Business and Management their input regarding TAM which leads to it becoming a leading model in explaining and predicting system use. It has become so popular that it has been cited in most of the research that deals with user acceptance of technology [14] .
The study used the TAM model in Figure 1 , to identify the factors that affect the adoption and use of m-banking services in Zambia. [3] argued that, by enhancing the quality of m-banking more users would be retained, potential adopters of m-banking would be attracted, with the consequence of enhancing individual performance, in turn. The findings were that the importance of use and individual performance has long been recognized by academics and practitioners in a variety of disciplines. The two most significant drivers of intention to adopt m-banking are PEU and PU.
Empirical Review of Literature
[15] conducted a study in Tanzania In an empirical study on the use and adoption of mobile data services in South Africa and Mauritius, conducted by [16] . The research objective was to investigate the use and adoption of a number of data services including m-banking.
According to the study some of the major inhibitors and obstacles to adoption and use are; inconvenience when a mobile phone is lost and everything has to be Figure 1. TAM model [13] .
L. Sakala, J. Phiri Open Journal of Business and Management replaced, lack of skills and knowledge concerning the service and the poor design interface of the design. Both qualitative and quantitative research designs were used. The data was analysed using descriptive statistics and spearman rank correlation coefficient was used to test the null hypothesis. A research instrument was designed to assess the usage pattern of mobile data services in both countries. The targeted sample had two sub samples; The first consisting of University students considered as young, innovative, sophisticated and well networked users who are familiar with the mobile technology and the second came from the business environment where people are thought to achieve direct financial and time efficiencies from using the technologies. Despite the socio-economic differences in the two countries, many of the barriers identified were similar. The factors that encourage the use of m-banking that were identified in the study were: Lower prices of services, increased awareness of new services; and better reliability of services.
A study was conducted by [17] on mobile banking adoption and challenges in Nigeria with an analytical focus on Enugu state. The study revealed that the level of adoption was still low among the middle aged correspondents compared to the aged even though m-banking is a growing trend in Enugu. Among the recommendations offered were: a cashless policy should be vigorously pursued that would encourage the use of m-banking, a massive awareness programme to publicise the purpose and benefits derivable from the use of mobile banking; and network failure should be checked regularly. According to the study, this would boost the level of adoption of mobile banking services because of the convience and accessibility offered by this banking platform.
[18] conducted a study on the determinants of consumers' intention to adopt mobile banking services in Zimbabwe. The findings were that PU, perceived self-efficacy, social influence, relative advantage and perceived compatibility all have a positive effect. Whilst perceived risk has a negative effect on behavioral intention to adopt mobile banking services in Zimbabwe: PEU, facilitating conditions, perceived complexity, perceived trialability, awareness-knowledge and demographic factors (gender, age, education and income) did not significantly influence behavioral intention to adopt mobile banking. PEU was found to positively influence PU, while perceived self-efficacy was found to have a positive effect on PEU. Behavioral intention was found to positively influence usage of mobile banking services in Zimbabwe. [19] conducted an empirical study examing factors influencing e-banking adoption in Zambia. The study examined the influence of e-banking technology's PU, PEU and trust (safety and credibility) on e-banking adoption. The findings indicated that modified TAM was applicable to the Zambian scenario for assessing, monitoring and increasing the adoption of e-banking services and that that PU, PEU and trust significantly and positively influences attitude to e-banking. In turn attitudes to e-banking influence intention and the actual adoption of e-banking services.
[20] conducted a study aimed at filling in the gap that exists on the factors Open Journal of Business and Management that influence the acceptance of mobile banking applications from a comprehension point of view that includes the theory of trust, risk and social image. The main determinants of user behavior were tested against variables such as how user friendly, social image, intention to adopt the technology, trust and many others. The findings were that PEU has a positive effect on the usefulness of the proposed application, attitude toward intention to use a mobile application has a positive effect as well and that there was no significance relationship between usefulness or risk and intention to use. The implications of these results are that communication campaigns aimed at increasing trust, mitigating risk and uncertainty among potential users can use the results in order to communicate effectively with target markets.
[21] conducted a research in Zambia, which was aimed at investigating the challenges of adopting the use of e-banking by customers. The results of the study found that e-banking usage dependent on the availability of e-banking information. This means that there is increased publicity on e-banking, it is expected that if many customers would use the service. The results also showed that education levels also have a statistically significant influence on e-banking usage. This means that the higher the level of education, the more the usage of e-banking services. This is in line with the technological acceptance model.
The study found that at 5% level of significant, concern for personal security was not related to usage of e-banking services.
[22] conducted a literature review on mobile banking adoption involving several studies for the period January 2005-March 2014 that used both qualitative and quantitative methods. During the review process, few constructs were identified that have not been covered in prior research but merit consideration. The research findings were that there was some synergy between satisfaction and trust also emerged from a few studies that report that trust significantly affects the degree of satisfaction and is thus an important variable for m-banking environments. Furthermore, studies conducted in developing countries identify social and culture factors as strong influences on m-banking adoption. Similarly, combining these factors with a range of demographic factors indicates that the impact of social and cultural features is significant. Literature on this topic was reviewed to establish how deep this topic has gone and how researchers have researched and concluded on this topical issue of the relationship between adoption and use of e-banking and other variables such as, PEU, PU, external variables, attitude towards use and user adoption.
[23] The objective of the study was to assess the factors that influence the level of e-tax systems adoption in Zambia based on TAM Model. The focus of the study was Tax Online system used by domestic taxes division in rural Zambia. The sample size of 100 respondents was purposively selected from various taxpayers who were coming through Zambia Revenue Authority Internet bureau. The data collected from semi structured survey questionnaires was analysed using descriptive statistics. The findings were that, the E-tax system is useful, easy to use and secure. Open Journal of Business and Management [24] conducted a study on the factors driving the adoption of e-banking services in Zambia based on the Unified Theory of Acceptance and Use of Technology (UTAUT). A baseline study involving 313 respondents was undertaken with the sample consisting of clients from five top commercial banks. The main data collection tool was a question that was administered to the respondents who were chosen using purposive sampling. Data collected was then analysed using SPSS descriptive analysis. The findings were that factors in the model such as effort expectancy, facilitating conditions, behaviour intention, and performance expectancy have a significant impact on adoption of e-banking services.
Social influence was found to be non significant to user's intention to adopt e-banking services.
The literature reviewed on related studies has provided adequate knowledge on the phenomena adoption and use of m-banking. Although there has been a lot of empirical research on m-banking as a product of e-banking services and the benefits it has in developing nations with regards to financial inclusion, adoption and use. However, there is still a need to investigate the factors that affect the levels of adoption and use of m-banking services specifically in Zambia.
Methodology
The research approach that was used was quantitative in nature. The researchers choose this method because a quantitative method was more appropriate for study as it involved testing the TAM model constructs. Also, reviewed literature under this study used the quantitative method [17] [18] [23] .
The target population for this research was three top commercial banks in Zambia. The selection criteria were based on assets, profitability and brand presence. Purposive sampling was used to select the top three commercial banks in the Zambian market. One branch from Lusaka province was selected from each commercial bank.
Non probability sampling was used to select respondents in this study. A number of reviewed literature in the study used that method [18] [19] [20] [23] [24] . The researcher's strategy was to ask all respondents a primary question as to know whether they held a retail personal savings or current account that were eligible for m-banking in the three banks selected for the study. Respondents that had corporate accounts and retail accounts were not eligible for m-banking were asked no further questions.
The calculation for determining sample size for non probability sampling was used [25] . Table for determing sample size for a given population shows that the ideal sample size for an unknown population size is 384. Due to the confidential nature of banking practices, the researcher was unable to access information as to the numbers of retail account holders who use e-banking services specifically m-banking and those that do not. In addition, the three commercial banks selected for the study have a large retail customer base. It is for these reasons that, the exact population size was not known. 384 respondents was adequate repre-Open Journal of Business and Management The researcher used survey questionnaires to collect primary data. The researcher administered questionnaires to respondents by standing at the entrance of the three Lusaka branches and at ATM terminals to purposively have contact with retail clients.
Secondary data was collected from published and unpublished material, articles in print and electronic media, journals, and annual financial reports.
The MS excel and IBM SPSS Statistics version 23 was used to analyze the primary data collected. The specific statistical method that was used was descriptive statistics, inferential statistics from IBM SPSS Statistics. The analysed data was presented into tables.
Results and Discussion
This section gives the research results of the study from the descriptive, correlation and regression tests that were run. Table 2 , highlights the results for the correlation analysis. When the output was put to 0.01 level two tailed test, it was found that there is a positive significant relationship between use of m-banking services and perceived ease of use, perceived usefulness, user attitude, external factors, user intention, system use.
Correlation Analysis
There are positive significant relationships with the variables. This is in line with findings in other studies [13] [16] .
The results show that relationships that exist between the following variables in the TAM model are positive significant ones.
The relationship of perceived ease of use with user attitude, r(287) = 0.521, p < 001 as perceived ease of use of m-banking services increases, user attitude towards using the system increases. Also, user attitude with user intention, r(287) = 0.728, p < 001 as user attitude towards use of m-banking services increases, user intention to adopt and use m-banking services increases. This is the case with user intention with frequency of user, r(287) = 0.535, p < 001, increase in one variable leads to increase in the other variable.
Regression Analysis
The results of the regression analysis identified the variables in the TAM that have actual influence on the adoption and use of m-banking services in Zambia.
Refer to Table 2 .
The first two factors are statistically significant while the third one is not. In terms of relative contribution towards predicting attitude to e-banking use, the largest contribution is from perceived usefulness of use of e-banking services (Beta = 0.006, p < 0.001), followed by perceived ease of use of e-banking services (Beta = 0.004, p < 0.001), and lastly user intention towards use of e-banking systems (Beta = 0.528, p < 0.05) and user intention towards use of e-banking (Beta = 0.051, p = 0.051) have no significance. Refer to figure two. This is in line with L. Sakala, J. Phiri Open Journal of Business and Management other findings [17] but differ on user intention and user attitude having insignificant relationships.
In their individuality, the coefficients vary in significance and variance of significance with user attitude (p = 0.051) and user intention (p = 0.528) having a non-significant relationship with the dependant variable use of mobile banking system.
In the model summary of the regression test R Square = 0.470 refer to Table 3 and Table 4 ; therefore the independent variables account for 47% of the variance in the mobile banking usage. This is to say the independent variables, perceived ease of use, perceived usefulness, user attitude, external factors, user intention as a group account for 47% of the variance for actual usage. They therefore predict 47% of what determines user adoption and use of m-banking.
Using the Anova table test and taking alpha as 0.05 refer to Table 5 , the regression model for the variance of the predicators was significant, F(6282) = 41.71, p < 0.001. The variance of the independent variables as a whole was therefore significant as it was less than the alpha. 
Conclusions and Recommendations
In line with TAM model, intended and actual behaviours on m-banking are expected to result from the three attitudinal antecedents of m-banking use: perceived usefulness, perceived ease of use and user attitude [13] .
The results for the correlation analysis were in line with TAM model. They revealed that, there is a significant positive relationship between use of m-banking services and perceived ease of use, perceived usefulness, user attitude, external factors, user intention; and system use when the correlation output is put to 0.01 level two-tailed test.
Furthermore, the results of the regression analysis revealed that perceived usefulness (Beta = 0.006, p < 0.001), perceived ease of use (Beta = 0.004, p < 0.001), external factors (Beta = 0.001, p = 0.001) of m-banking services have a significant relationship with actual system use.
While the other variables user attitude (Beta = 0.051, p = 0.051) and user intention (Beta = 0.528, p = 0.05) had no significant relationship. Also, the research revealed that user attitude and user intention had no significant relationship with the other variables. In the model summary of the regression test (R Square = 0.470); therefore the independent variables, perceived ease of use, perceived usefulness, external factors, user attitude and user intention account for 47% of the variance in the mobile banking usage. This means that the independent variables in the TAM model predict 47% of the factors that determine the adoption and use of m-banking.
In order to increase the adoption and use of m-banking services in Zambia, perceived usefulness of the services must be increased. Furthermore, the perceived ease of use of the services and external variables of the services must be highlighted this will lead to greater adoption and use of e-banking services. The regression results showed that the independent variables in the TAM model predict 47% of the factors that determine the adoption and use of m-banking.
The study made the following recommendations:
Commercial banks and providers of m-banking services need to promote the factors that affect the adoption and use of m-banking services in Zambia as identified in the study.
Commercial banks, financial institutions and the providers of DFS should create awareness of the benefits of m-banking services that include: financial inclusion, easy access to m-banking services and convenience in performing transactions.
In order to increase the adoption and use of m-banking services commercial banks should provide information on how to access and use the services. If potential users of the services are given the knowledge on how to register and use the services, it becomes easier for them to use services and go on to adopt them.
Further works should consider a sample that includes the other provinces among which some are rural areas apart from Lusaka. Also, UTAUT model should be used to validate the research findings generated by this study. This is L. Sakala, J. Phiri Open Journal of Business and Management because, it has more constraints than TAM model and so the model can offer a comprehensive view of the variables present in UTAUT which can influence user adoption and use of m-banking services in Zambia.
